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0 Mounting a ccmiponent to a substrate. 

0 A method of mounting an optical component 
such as a laser chip (4) on a substrate (1) is de- 
scritMd. The method comprises mounting the chip - 
(4) oh a bridge <9): and portioning the bridge (9) on 
tfie substrate (1). Locator means in the fonn of 
depending legs (10) are provided on the bridge (9) 
so that the bridge is located in the vertical (Erection 
relatively to the substrate (1) and hence the laser 
chip <4) is also located. Rnatly, the chip (4) is 
^secured to the substrate (1) by. for example, solder- 
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MOUNTING A COMPONENT TO A SUBSTRATE 



The invention relates to a method of nnounting 
a component to a substrate, for example the 
mounting of an optical component such as a-iaser 
chip to . a substrate. 

Recent developments in optical technology 
have lead to the construction of laser chips and 
photosensor chips which have relatively small di- 
mensions of the order of 200 microns. It is now 
proposed that these components should t>e moun- 
ted on substrates and accurately aligned with op- 
tical waveguides or other optical components. One 
of the dtfflcuities with this is th£d it is difficult to 
hold the component accurately using a micro- 
manipulator or the Oke during mounting of the 
component on a substrate. 

A paper by M. Kobayasht et al entitled 
*Guided-Wave optical gate matrix switch* in the 
Proa 11th European Conference on Optical Com- 
munication <pages 73^76) descHbes the mounting 
of a laser diode to a sitlcon heat strilc The heat sink 
is a slab of stHcon which is apparently layed on the 
sut>strate.. The laser diode cannot, however, be 
accurately positioned on the substrate. 

In accordance with one aspect of the present 
invention, a method of mountir)g a component on a 
sut>strate corhprises mounting the component on a 
support; positioning the support on the substrate, 
wherein at least one of the support and the sub- 
strate includes locator means such that the support 
is located in at least one direction relatively to the 
substrate; and securing the component to the $ut>- 
strate. 

The location of the support in at least one 
direction relatively to the substrate automatically 
locates the component also in that direction. Thus, 
the locator means can be positioned remotely of 
the component and will not Interfere with the 
mounting of the component 

tn accordance with a second aspect of the 
present invention we provide in comtrination a 
component secured to a substrate, the combination 
lurther comprising a support to ¥vhich pe compo- 
nent Is mounted, at least one of the support and 
the substrate including locator means for locating 
the support in at least one (Erection relatively to the 
substrate. 

In one simple arrangement, the \ocatny means 
comprises tNO or ntore legs positioned on either 
the support or the substrate, the support being 
positioned on the legs spaced frwn the substrate 
by a predetermined amount detennined by the 
length of the legs. 



Preferably, however, complementary locating 
portions are formed in the support and the sut)- 
strate. This has the advantage that the support is 
located in two directions relative to the sd>8tratB. 

5 For example, the locating portions may com* 
prise complementary ridges and recesses. Where 
the sufc>stratB comprises a single crystal such as 
silicon it is particularly convenient if the comple- 
mentary ridges and recesses have a V-shaped 

10 cross-section since these can t>e fonmed using 
known masking arwi anistropic etching techniques. 

The component may be directly bonded to the 
sut)strate, for example by soktering, or indirectly by 
bonding the support to the substrate. Preferably, 

Ts both the support and component are bonded to the 
substrate. 

Some examples of methods and combinations 
In accordance with the invention will now be de- 
scrit>ed with reference to the accompanying draw- 

20 ings. in which:- 

Rgure. 1 is a side elevatk)n of a first example 
with some parts omitted for darity; 

Rgure 2 is a pism of the first example with 
some parts omitted for clarity; and, 

25 Figures 3, 4, and 5 are a side elevation, 

partial end eievationi and plan respectively of a 
second mample. 

Figures 1 and 2 illustrate a lithium niobate 
substrate 1. Titanium is difhjsed into a narrow 

30 rectilinear section 2 of the top surface of the sub- 
strate 1 to define an optical wavegukie by modify- 
ing tiie refractive index of the substrate. A gen- 
erally U-shaped recess or slot 3 Is then cut in tt^e 
surface of tiie sui)Stnate 1 ortfu)gonal to tiie 

35 waveguide 2 by using a suitable techr^que such as 
KNi beam milling or reactive fon etoh. As can be 
seen in Rgure 1. the sfot 3 has a rectangular 
cross-section. It wilt be seen tiiat the formation of 
tiie stot 3 divkies ti)e (^ticai waveguide 2 mto two 

40 subskfiary optical waveoMdes 5. 6 whk:h are aito- 
matically in aTtgnment with one another. A conven- 
tional laser chip 4 is then mounted in tiie :^ot 3 (by 
a method to be descrit>ed befow) with opposite 
facets 7, 8 In alignment witi) the subsidiary 

4$ waveguides 6, 5 respectively. 

The deptii (D) of tiie sfot 3 is chosen so that 
tt>e light emitting stripe in tiie laser chip 4 is 
matched to tiie optical wavegukles 5. 6. The length 
(L) of the sfot 3 is chosen to alfow tiie maximum 

50 possible Dght transmisskm between tiie laser chip 
4 and tiie substrate 1 and It can be tailored to suit 
a given chip lengtii. The Mrd dimension (W) is not 
critical and is chosen to aJfow atiSustment of tiie 
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laser chip 4 along the slot 3 to enable the optimum 
position of the laser chip relatively to the optical 
waveguides 5. 6 to be found and to permit a 
number of chips to be mounted side by side. 

Typically, L is about 200 um and D < 15 um. 

To mount the laser chip 4. the laser chip is 
inttidily soldered to the undersurface of a metal 
bridge 9. The bridge 9 has a pair of integral de- 
pending legs 10 which rest on an upper surface of 
the substrate 1 with the laser chip 4 suspended in 
the: slot 3. This locates the laser chip 4 in the 
vertical directibn k>y controlling the extent to which 
the laser chip 4 is received in the slot 3. Further- 
more, ft is easier for a mk:romanipulator to hold the 
tiridge 9 than the laser chip itself. Optimum align- 
ment of the laser chip 4 with the optical 
waveguides 5. 6 is achieved using an optical rrteth- 
od by monitoring the power transmitted along the 
waveguides while the activated laser chip Is moved 
along the slot 3. Once tho optimum position has 
been found, conresponding to maximum power 
coupling witii ttie waveguides 5. 6. the laser chip 4 
and the legs 10 of ttie bridge 9 are soldered to the 
substr^ 1. 

. There are a rHjmt>er of advantages in providing 
two optical waveguides 5.6. In generd, the spectral 
performance of converrtionai laser chips needs to 
bB inrtprDved arKi this can be achieved t>y nfK)nltor- 
ing tfie laser output from tiie facet 8 wtiile the main 
laser output is generated from the facet 7. In adcti- 
tiohi this access to both facets could be used In a 
combined transmttterA'ecefver or simply to monitor 
ttie output power. 

A transverse lower connection 11 to ttie laser 
chip 4 extends along tiie base of tiie slot 3 (Rgure 
2). 

One of tiie advantages of providing an elongate 
slot 3 is that a number of laser chips could be 
mounted side by side. This is shown in Rgure 2 
where adcfitional laser chips 12. 13 are provided in 
alignment witii optical wavegddes 14, 15; 16. 17 
respectively, each pair having a simila' form to the 
optical waveguides 5. 6. In Figure 3. bridges cor- 
responding to the bridge 9 and supporting the laser 
ch^ 12. 13 have been omitted. 

The advantage of Bthium niobate is ttiat it can 
be used to form electro-optic components which 
would be incorporated into areas of the substrate 
adjacent the slot 3 with suHabfo connections being 
made with the optical waveguides. 

Figures 3 to 5 illustrate a second example in 
which a ^ficon substrate 18 is used. One of the 
advantages of sincon is that it can be very ac- 
curatoly etched using its antsotro^'c etching prop- 
erties to produce grooves witii depths accurate to 1 
micron aid witii accurately ctotermtned included 
anc^ In the ^cample shown in Figures 3 to 5, 
initiaUy a flat bottomed. channel 19 Is formed having 



a generally U-shaped cross-section wHh sloping 
sides by etching ttie 111 faces of ttie crystal. 
Subsequentiy a pair of parallel V-shaped grooves 

20 are etched parallel with ttie channel 19 and on. 
5 eittier side of ttie channel 19. A V-shaped groove 

21 is etched at right angles to ttie channel 19 and 
grooves 20. having a deptti approximately equal to 
half the diameter of a monomode optical fibre 22 
which is subsequently to be mounted in ttie 

10 groove^ 

A photodiode 23 is bonded (e.g. soldered) to 
ttie sloping st^rface of ttie channel 18 facing ttie 
optical fibre 22. 

A second silicon sid)strate or chip 24 Is pro- 

75 vided which conresponds to ttie bridge 9 in ttie 
previous example. The chip 24 has two pairs of 
depending, V-shaped ridges 25 and a central de- 
pending ridge 26^ The included angle of each ridge 
25 is substantelly ttie same as ttie indiKtod angle 

20 of ttie V-shaped grooves 20 in ttie substrate 10; 
A laser diode 27 is bonded to ttie ridge 26. 
The sut>strate 24 is then mounted on ttie sub- 
strate 18 with each pair of ndges 25 being received 
in ttie conresponding groove 20 and straddling ttie 

25 groove 21. The deptti of ttie grooves 20 and ttie 
height of ttie ridge 28 ve chosen such ttiat when 
the substrate 24 is mounted on ttie sub^r^ 18. 
ttie laser cfiode 27 is accurately located and aligned 
with an optical fibre 22 in the groove 21 (Figure 4). 

30 The. provision of ttie grooves 20 and com- 
plementary ridges 25 assists in accurately position- 
ing ttie laser diode 27 in two (Erections arid this 
sfXMjId be contrasted with the previous example in 
which the bridge 9 penmtts a certidn degree of 

as movement transverse to the slot 3. 

A feature of tiiis example is ttiat ttie position of 
ttie laser diode 27 witti respect to ttie optical fibre 

22 can be adjusted in ttie direction of ttie grooves 
20 to obt^ maximurri power coupling Into ttie 

40 optical fibre. In addition, the separation of ttie end 
of the optical fibre 22 from ttie laser diode 27 can 
also be stored by sliding ttie fibre within the 
groove 21. Onoe ttie correct relative positions have 
been found, ttie upper and lower siBcon substrates 

45 ia 24 are txKKtod togettier in such a way ttiat the 
laser diode attachment to ttie upper silicon chip 24 
is unaffected. In addition, ttie optical fibre 22 is 
kXNided into tfie groove 21. Bonding may be 
achieved using soldering or any ottier known tech- 

60 nique. 

The photodiode 23 may be used for a variety 
of purposes similar to ttiose outiined in the pre- 
vious example for monitoring tear emission from 
ttie facet of ttie laser diode 27 opposite to ttie 
55 optical fibre 22. 
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In a modification of this example (not shown) 
the upper sut>strate 24 may indude a further de- 
pending ridge which damps the optica] fibre 22 
into the groove 21. 

6 

Claims 

1. A method of mounting a component on a 
substrate, ttie method comprising mounting the to 
component on a support: positioning the support 

on the substrate, wher^n at least one of the sup- 
port and the substrate includes locator means such 
that the support is located in at least one cfirection 
relatively to the substrate; and securing the compo- is 
nent to the substrate. 

2. A method according to daim 1. further com- 
prising prior to the positioning step, providing the 
locator means by ftmning complementary lo^ng 
portions in the support and the substrata. 20 

3^ A method accorcfing to daim 2. wherein the 
sut)strate and supped comprise single crystals, the 
method further comprising anisotropically etching 
the substrate and support to produce the com- 
plementary locating portions. 25 

4. A method according to any of daims 1 to 3, 
wherein the securing step comprises securing the 
support to the sut)strate. 

5; A method of mounting a component to a 
sutistiate accorcfing to any preceding daim, 30 
wherein ttie component is mounted on a bridge 
shaped support 



6. In combination: a component secured to a' 
sut^strate, the comtMnation further comprising a 
support to which the component is ntourited, at 
least one of the support and the substrate induding 
locator means for locating the support in at least 
one direction relath^ely to the substrate. 

7- A comt)ination according to dam 6, whenBin 
the locator means locates the support In two direc- 
tions relatively to the substrate. 

8. A combination according to daim 7» wherein 
the support and the sut>^rate have ccmiplementary 
locating positions constituting the locator means. 

9. A combination according to daim & wherein 
ttie locating portions comprise complementary 
ridges and recesses. 

10. A comtMnation according to dam 9. 
wherein ttio locating portions comprise comple- 
mentary V-shaped ridges and V-shaped recesses. 

1 1 . A combtnalion acoorefing to any erf daims 7 
to 10, wherein the component comprises an optical 
component 

12. A component according to daim 11, 
wherein the comporient comprises a laser chip or 
an optical sensor chip. 

13. A comtxnation according to any of daims 7 
to 12, wherein one or botfi of tfie substrate and 
support comprise a single crystsrf. 

14. A combination according to daim 13, 
wherein one or both of the substrate and support 
comprise silicon. 

15. A combination according to any of dainns 7 
to 14. wherein the support Is a bridge-fike structure. 
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